Background: The lack of adequate data on the oral health status among the Egyptians is a challenging barrier for the assessment and improvement of oral health needs. Objectives: The aim of this study was to collect data on oral health status among a sample of Egyptian rural population and to assess the possible role of the socio-demographic, socio-economic, and behavioral risk factors on the status of the present dentition (the pattern of tooth loss and edentulism). Materials and methods: Data was collected from 530 patients with age ranged from 20 to 70 years using a modified World Health Organization (WHO) questionnaire. The questionnaire included information about oral health status, socio-demographic (age and sex), socio-economic (educational levels and income), and behavioral factors (smoking and oral hygiene measures). A complete intra-and extraoral examination and free dental health care services were provided by a team of qualified dental specialists from National Research Centre (NRC). Data was analyzed using chi-square and Spearman's correlation tests, and the significance level was validated at p < 0.05. Results: Females comprised 79% while males were 21% of the surveyed rural sample. Concerning socio-economic aspects including the level of education and income, it was found that 50% of the individuals completed their secondary educational levels, followed by illiterates 35.5% and preparatory levels, while college graduates were minority 4.7%. On the other hand, only 27.5% of rural had income while 72.5% of them had no income. Assessment of behavioral risk factors (oral hygiene procedures and smoking) showed that only 34.3% of the individuals claimed to brush their teeth and only a minority were male smokers (13.8%). The results demonstrated poor oral health status and increased incidence of partial edentulism (45%), where Kennedy class III was the most common type (34.6%).
Introduction
The World Health Organization (WHO) defined oral health as "a state of being free from mouth and facial pain, oral and throat cancer, oral infection and sores, periodontal disease, tooth decay, tooth loss, and other diseases and disorders that limit an individual's capacity in biting, chewing, smiling, speaking, and psychosocial wellbeing" (World Health Organization 2018) .
Good oral health is an integral part of the individual's overall health. In the developed countries, the dental public health is concerned with the improvement of oral health by minimizing social and economic inequalities and facilitating the access to effective prevention programs (Bansal et al. 2015; Schwendicke et al. 2015) .
However, in the developing countries, sociodemographic and socio-economic factors such as age, sex, and area of residence along with poverty and lack or low educational level are main influencing factors that negatively impacted oral health. In addition to the previous factors, the absence of dental services within the primary health care centers leads to limited or no access to effective dental care (Narayan et al. 2016) . As a result, an increase in the proportion of oral diseases and tooth loss will be expected.
Dental caries and periodontitis are the most common oral diseases which may result in tooth loss. According to WHO databanks, dental caries is the most predominant disease with a higher percentage followed by periodontal disease (World Health Organization 2012). Despite the fact that both diseases are initiated by oral pathogens, dietary habits and behavioral risk factors such as oral hygiene procedures and smoking are important modifying factors that influence the progression of such diseases (Sonkesariya et al. 2014) .
Tooth loss does not only affect the individual's health but also affects his quality of life (Xie and Ainamo 1999; Hewlett et al. 2015) . The role of sociodemographic, socioeconomic, and behavioral risk factors on tooth loss and edentulism has been well documented in literature. As it was reported in several cross-sectional studies, it was found that tooth loss and edentulism is consistent with sex, age, and areas of residence (Peltzer et al. 2014; Ren et al. 2017; Olofsson et al. 2018) .
Since a healthy oral condition is important for general health and because data on oral health status is lacking in Egypt, therefore, the aim of this study was to collect data on oral health status among a sample of Egyptian rural population and to assess the possible role of the socio-demographic, socio-economic, and behavioral risk factors on the pattern of tooth loss and edentulism.
Materials and methods

Data collection
A total of 530 individuals with age ranged from 20 to 70 years participated in this survey. This study was conducted at Desia village, Al-Fayoum Governorate, as a part of a 3-year oral health survey supported and funded by the National Research Centre (NRC) in Egypt (Project ID 11010202, Ethical committee approval 16/084) with the cooperation of the Ministry of Health. All patients are informed about the practical steps of this study and signed approval consent.
In this survey, data was collected using a modified WHO questionnaire (Oral Health Assessment Form for Adults, 2013) from patients visiting NRC mobile dental clinics. The questionnaire included information about socio-demographic, socio-economic, and behavioral factors (oral hygiene behavior and smoking).
Dental services
Free dental health care services were provided by a team of qualified dental specialists from the Oral and Dental Research Division, National Research Centre, a complete intra-and extraoral examination. Necessary dental treatment including extraction, scaling and dental fillings was performed. Toothbrushes, toothpaste, mouth wash, and a simplified booklet on oral health education were distributed for all patients' receiving dental care.
Statistical analysis
Descriptive and analytical statistics were used to determine the different variables (socio-demographic, socioeconomic, and behavioral factors) and the status of the present dentition. Data was analyzed using SPSS 22©, graph pad, Excel 2019, and presented as percentages in tables. Chi-square test was performed to compare between two or more variables while Spearman's correlation test (r) was performed to correlate different variables (r value = 0.3 represnts a weak positive correlation). The significance level was validated at p < 0.05.
Results
Socio-demographic (age, sex, and residence), socioeconomic (education, income, and treatment place), and behavioral risk factors (oral hygiene measures and smoking) were presented in Tables 1, 2 , 3, 4, 5, 6, and 7).
Socio-demographic and socio-economic factors
Regarding the age of the surveyed individuals, it was found that the percentage of individuals aged below 44 years old were (68.6%) and those above it were 31.4%. Assessment of oral health status of the surveyed sample demonstrated that the majority of the individuals had poor oral health status (Table 1) . Performing Spearman's correlation test showed that there was a weak positive correlation between the age and oral health status in the surveyed sample and the difference was statistically significant (p < 0.05). The percentages of males and females who participated and sought dental treatment from the village were not equal, where females comprised 417 (78.7%) and males were 113 (21.3%) only (Table 2) . Poor oral health status was common among both sexes and the results were statistically insignificant (p > 0.05).
Concerning educational levels, the results revealed that nearly half of the individuals have finished their secondary/diploma level and illiterates were slightly more than one third, while college graduates were only 4.7% and no higher education level was found among the surveyed sample. Performing Spearman's correlation test (r) to correlate between the oral health status and educational level (Table 3 ) revealed a weak positive result, and it was statistically significant (p < 0.05).
Regarding the income in the surveyed sample, it was found that most of the individuals had no income at all, 72.5%. 9.5% have no fixed income and only 18% had fixed income. Comparing income distribution among both sexes, it was found that almost all of the females had no income (Table 4 ) and the result was statistically significant (p < 0.05).
Socio-behavioral factors
Smoking and daily oral hygiene measures were evaluated and presented in Tables 5 and 6, respectively. As shown in Table 5 only 73 individuals (13.7%) were cigarettes smoker and they were all males. Poor oral health was the main finding with higher percentages for nonsmoker compared to the smoker category. Very good and good oral health was found among the non-smoker group, and the results were statistically insignificant (p > 0.05).
Evaluation of oral hygiene measures showed that 182 (34.3 5%) brushed their teeth and 348 (65.7%) did not. Poor oral health status was the result among both who claimed to brush their teeth and those who did not. Statistical analysis revealed significance differences (p < 0.05) as presented in Table 6 .
Dentition status
Regarding the status of the present dentition statistical analysis displayed that approximately 54.5% (288) of the individuals were dentulous, 1% (5) were completely edentulous, and 45% (239) were partially edentulous. According to the Kennedy classification for partial edentulism, the most common type was Kennedy class III, followed by class II, class I, and the least was class IV. Statistical analysis of the results revealed significant differences (p < 0.05) (Table 7 ).
Discussion
The influence of socio-demographic (age, sex, and area of residence), socio-economic factors (level of education and income), and behavioral risk factors (smoking and tooth brushing) on the oral health was investigated in this survey.
Although there is a great effort to improve general health in Egypt, oral health problems do not receive the required attention. Data on oral health status among different urban and rural populations is lacking. Educating people about the importance of oral health, risk factors of oral diseases, and addressing these issues within the care programs are considered a key to control and/or to prevent incidence of the oral diseases, especially caries and periodontitis and thereby aiming to improve oral health status in a developing country like Egypt.
In the present survey, Desia village was chosen as it is nearly deprived of primary dental health care services. The outcomes of the present survey obviously demonstrated that age, sex, and rural residence have greatly impacted the oral health status among the surveyed sample. Poor oral health status was a common finding with a positive correlation between oral health status and age. Such results are in agreement with a previous study that reported poor oral health is more common among elderly, where compromised general health is usually accompanied by deteriorated oral health status (Gil-Montoya et al. 2015) . In the present survey, the majority of the examined individuals were females (78.7%) which could be considered a limiting factor that might influence the results of this study. The free dental services offered by NRC could possibly encourage more female patients from the village to seek treatment especially that almost all of them have no income compared to males. However, poor oral status was found among both sexes. This outcome is in contrary to Wiener et al. (2012) who found that women had significantly better oral hygiene practices compared to men. They attributed this finding to that women were more concerned about appearance and health.
Regarding the educational levels, the results showed that nearly half of individuals completed their secondary/diploma education and slightly more than one third were illiterate and less than 5% finished their college education. As a higher level of education was achieved, the oral health status was slightly improved in the present study. This outcome is in harmony with previous studies that reported better oral health status was found among individuals who achieved higher educational levels. They also found that a higher level of education was associated with better income, knowledge about oral diseases, and their preventive measures as well as the ability to obtain dental care services (Schluter et al. 2015; CDC n.d.; Gomes et al. 2015) .
In this survey, the majority of individuals had no income with females constituting 98% of them. Only less than one-fifth of the surveyed sample had fixed income while less than 10% had no fixed income. A similar outcome was found by Trohel et al. (2016) who revealed that the need for dental care is higher among adults with low socio-economic where financial deficiency was the main reason for not seeking dental treatment.
Among the most important socio-behavioral risk factors that could affect the oral health status are smoking and oral hygiene procedures specifically toothbrushing (Torkzaban et al. 2013; Han and Park 2017) .
Smoking has been associated with gingivitis, calculus, and periodontitis. In the present survey, the majority were non-smokers approaching 90% while only 10% were male smokers. Unexpectedly, poor oral health was the present finding among the vast majority of nonsmokers. Such a result demonstrated that although smoking is an important risk factor, it is not the main influencing factor in this survey (Torkzaban et al. 2013; Han and Park 2017) .
Tooth brushing is a main oral-care procedure to maintain good oral health. Tooth brushing twice a day has become an ordinary behavior in countries like America and Australia (Kumar et al. 2016 ). In the current survey, only 34.3% of the surveyed sample claimed to brush their teeth. However, poor oral health status was found among the majority of individuals who claimed to brush their teeth and who actually did not. Similar findings were reported by Su et al. (2016) . They confirmed that improper oral hygiene measures were associated with oral diseases such as caries and periodontal disease.
The occurrence of edentulism provides information about oral health status and dental health system providers (Thomson 2012) . In the present survey, tooth loss (2015)) attributed tooth loss to lack of awareness and inadequate dental care services.
Conclusions
Within the limitation of this survey, the following results were concluded:
1. Lack of oral hygiene measures specifically toothbrushing is the most significant behavioral risk factor for the poor oral health status and tooth loss in this survey. 2. Sociodemographic factors (age, sex, and rural residence) and socio-economic factors (level of education and income) are influential risk factors for tooth loss. 3. Cigarette smoking was not a main behavioral risk factor that impacts the oral health status in the present survey. 4. The incidence of partial edentulism among the surveyed Egyptian rural sample is high.
Recommendations
Further hard work remains obligatory to extend the awareness about oral health and hygiene practicing and to inspire the Egyptian population to develop healthier oral habits. Adequate oral hygiene measure mainly tooth brushing will help to improve oral health status by reducing the incidence of caries and periodontal diseases and thereby teeth loss.
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